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PREVALENCE OF MYCOTOXINS 

in aqua feedstuffs 




_ years several factors led to an escalation of 
fishmeal prices. As an alternative to fish¬ 
meal there is a trend to increase the levels 


of cheaper plant protein sources in aquaculture feeds. As a result of this trend, aquaculture feeds have a 
higher risk of being contaminated with one or more types of mycotoxins. The increasing mycotoxin con¬ 
tamination of crops represents a widespread problem in the animal feed industry. 

In general, the effects of mycotoxins are associated with reduced growth and health status of fish and 
other farmed animals. In terrestrial animals the toxic effects of mycotoxins are well known and can be of 
different nature such as carcinogenic (e.g. aflatoxin Bl, ochratoxin A, fumonisin Bl), estrogenic 
(zearalenone), neurotoxic (fumonisin Bl), nephrotoxic (ochratoxin), dermatoxic (trichothecenes) or im¬ 
munosuppressive (aflatoxin Bl, ochratoxin A and T-2 toxin). 

Despite the limited number of studies on the effect of mycotoxins on aquaculture species, there is 
increasing evidence that mycotoxins can cause several pathologies and growth problems in different fish 
and shrimp species. Recently Tu et al, (2010), showed that diets contaminated with aflatoxin concentra¬ 
tions of 50 pg AFB1/ kg feed induced a significant (P<0.05) reduction in weight gain in Tra catfish 
(Pangasionodon hypophtalmus). Moreover, fish fed diets with 50, 100 and 250 pg AFB1/ kg feed exhibited 
higher alanine aminotransferase and aspartate aminotransferase, which suggests the occurrence of liver 
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damage. Disease resistance was compromise in fish fed AFB1 contaminated diets and exposed to Edward- 
siela ictaluri. In another study with tilapia (0. niloticus x 0. aureus), Deng et al. (2010), concluded that, 
despite evidence that tilapia is relatively more tolerant to AFB1 than other species, fish fed diets contain¬ 
ing 245 pg AFB1 / kg for more than 20 weeks exhibited impaired growth and hepatic disorders. 

For ochratoxin A, Manning et al (2003) reported a reduction in body weight gain of channel catfish fed 
diets with 2 ppm of ochratoxin A for two weeks and 1 ppm for 8 weeks. Reduced FCR was also observed in 
the same species with contamination levels of 4 and 8 ppm. In rainbow trout pathological signs of ochra- 
toxicosis included liver necrosis, pale, swollen kidneys and high mortality (Hendricks, 1994). 


Long-term exposure effects of FBI were reported in carp by Pepeljnjak et al (2002). These authors 
showed that exposure to 0.5 and 5.0 mg per kg body weight is not lethal to young carp, but can produce 
adverse physiological effects with kidney and liver being the key target organs for the fumonisin B1 
action. In channel catfish, dietary levels of fumonisin B1 of 20 ppm or above have been shown to result in 
lower weight gain and significant decrease in hematocrit and red and white blood cells than those fed 
lower doses (Lumlertdacha et al., 1995). However in another study, minimal adverse effects have been 
reported in channel catfish fed F. moniliforme culture material containing 313 ppm of fumonisin B1 for 5 
weeks (Brown, et al., 1994). 


As there are serious 
impacts of mycotoxins 
in fish, it is of extreme 
importance that the 
levels of mycotoxins 
in feed ingredients 
used are known 


A recent study, Hooft et al (2010) observed that weight gain, feed intake 
and feed efficiency (FE, gain:feed) of trout decreased significantly (p<0.05) 
with increasing levels of deoxynivalenol (DON) in the diets starting at levels 
of 0.5 ppm. Significant histopathological changes in liver and intestine with 
increasing dietary levels of DON were also reported. In Atlantic salmon diets 
with 3.7 mg/ kg of DON resulted in 20%reduction in feed intake, 18%in- 
crease in FCR and 31%reduction in specific growth rate (Doll et al., 2010). 

As there are serious impacts of mycotoxins in fish, it is of extreme impor¬ 
tance that the levels of mycotoxins in feed ingredients used are known. 


Every year BIOMIN conducts a mycotoxin survey to get an overview on con¬ 
tamination of the agricultural commodities in different regions worldwide. 
Between the period of J anuary and December 2010 a total of 369 samples 
were analyzed in South-East Asia for the most important mycotoxins in terms of agriculture and animal 
production - aflatoxins (Afla), zearalenone (ZON), deoxynivalenol (DON), fumonisins (FUM) and ochra¬ 
toxin A (OTA). 


The analyses were performed at ROMER Labs Singapore Pte Ltd (Singapore) and all samples were analysed 
by HPLC. For the purpose of data analysis, nondetection levels were based on the quantification limits of 
the test method for each mycotoxin - Afla (4 ppb), ZON (32 ppb), DON (50 ppb), FUM (100 ppb), OTA (2 
ppb). 

From all surveyed samples in South-East Asia which includes Malaysia, Philippines, Thailand, Vietnam, 
Indonesia, 65% 49% 41% 57%and 32%tested positive for contamination of Afla, ZON, DON, FUM and OTA 
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respectively (Table 1). Afla was present at an average level of F '9 ure 1 ■ Co-occurrence of mycotoxins 
22 ppb and FUM and ZON were present at an average of 493 
ppb and 55 ppb, respectively. 

Moreover, it was possible to verify that the occurrence of more 
than one mycotoxin represented 74%of the tested samples and 
only ll%were negative for mycotoxin presence (Figure 1). This 
means that in field conditions the presence of more than one 
mycotoxin is the reason for synergistic effects and thus, even 
at low mycotoxin concentration levels it is possible to verify a 



Table 1 - Occurrence of mycotoxins in South-East Asia 


South-East Asia Afla 

ZON 

DON 

FUM 

OTA 

Number of 

tests 

369 

369 

369 

369 

369 

Percentage of 
positive (% 

65 

49 

41 

57 

32 

Average (pg/ 
kg) 

22 

55 

299 

493 

1 

Maximum (pg/ 
kg) 

726 

2601 

19096 

6196 

53.3 


Table 2 - Corn 


Corn Afla 

ZON 

DON 

FUM 

OTA 

Number of 

tests 

66 

66 

66 

66 

66 

Percentage of 
positive (% 

76 

18 

33 

89 

15 

Average (pg/ 
kg) 

60 

25 

115 

1055 

1 

Maximum (pg/ 
kg) 

726 

572 

1068 

6196 

53.3 


Table 3 - Soybean meal 


Soybean meal Afla 

ZON 

DON 

FUM 

OTA 

Number of 

tests 

45 

45 

45 

45 

45 

Percentage of 
positive (% 

22 

16 

24 

0 

20 

Average (pg/ 
kg) 

0 

6 

51 

0 

1 

Maximum (pg/ 
kg) 

6 

67 

973 

0 

20.7 


great negative impact on the perform¬ 
ance and health of animals. 

Concerning commodities, soybean meal, 
corn, wheat flower, cassava flower, rice 
bran are important ingredients of fish 
diets in Asia; therefore in the following 
tables it is presented an overview of the 
number of analyzed samples, the per¬ 
centage of positive samples, the average 
of positive results and the maximum 
contamination found of the above men¬ 
tioned ingredients. 

Looking at tables 2, 3, 4, 5 and 6, it is 
possible to verify that corn was the most 
analyzed ingredient and was mainly con¬ 
taminated with Afla and FUM presenting 
76%and 89%of positive samples and 60 
ppb and 1055 ppb were the average lev¬ 
els, respectively. 60 ppb of Afla in most 
fish species such as trout, pangasius, 
tilapia, shrimp, catfish, European sea- 
bass represents a risk of low/ medium. 

In addition levels of 50 ppb of FUM are 
considered of medium/high risk in carp 
for instance and these approximate lev¬ 
els were found again in corn, cassava 
flour, rapeseed meal, meat and bone 
meal and rice bran. 

Afla, DON and OTA presented higher 
contaminations (22% 24% 20% respec- 
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Table 4 - Cassava flour, rapeseed meal, meat and bone meal 


Cassava flour, 
rapeseed meal, 
meat and bone 

Afla 

ZON 

DON 

FUM 

OTA 

Number of tests 

26 

26 

26 

26 

26 

Percentage of 
positive (% 

46 

19 

27 

8 

42 

Average (pg/ kg) 

19 

25 

139 

30 

3 

Maximum (pg/ 
kg) 

120 

308 

1952 

646 

16.8 


Table 5 - Wheat flour 


Wheat flour Afla 

ZON 

DON 

FUM 

OTA 

Number of 

tests 

24 

24 

24 

24 

24 

Percentage of 
positive (% 

0 

58 

63 

8 

33 

Average (pg/ 
kg) 

0 

75 

651 

14 

2 

Maximum (pg/ 
kg) 

0 

469 

2734 

292 

29.8 


tively) in soybean meal, cassava flour, 
rapeseed meal and meat and bone were 
analyzed together and showed higher 
Afla contamination representing 46%of 
the tested samples together with 42%of 
OTA. In regards to wheat flour, DON 
and ZON were the most prevalent my- 
cotoxinswith 63%and 58%of positive 
samples and average levels of 75 ppb 
and 651 ppb, respectively. At last, rice 
bran was mostly contaminated with ZON 
and Afla testing positive at 53%and 
47% respectively. Levels of 100 ppb of 
DON have been reported to cause harm¬ 
ful effects in trout and shrimp. 

Similar or even higher levels were found 
in several ingredients such as corn, cas¬ 
sava flour, rapeseed meal, meat and 
bone meal and wheat flour. 

The general overview of the analyzed 
commodities can be observed in Figure 
2 . 


Table 6- Rice bran 


Rice/ bran Afla 

ZON 

DON 

FUM 

OTA 

Number of 

tests 

17 

17 

17 

17 

17 

Percentage of 
positive (% 

47 

53 

6 

6 

24 

Average (pg/ 
kg) 

3 

36 

4 

45 

1 

Maximum (pg/ 
kg) 

23 

229 

69 

758 

14.1 


The available studies on the effects of 
mycotoxins in fish and shrimp show that 
performance and health status are nega¬ 
tively affected. 

The analysed concentrations of my¬ 
cotoxins in feed ingredients used in 
aquafeeds, shows the importance of 
management strategies for the mycotox¬ 
ins problem. 


The awareness of mycotoxin problems in aquaculture farms must be developed to minimize the negative 
impact of mycotoxins on the performance and health of exposed fish. Moreover the risk for consumers 
needs to be addressed as mycotoxin residues were found in fish muscle beyond acceptable levels. For 
that, further research is needed in this topic and of course, an effective mycotoxins risk management 
must be taken into account. 
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Figure 2 - Percentage of analyzed commodities in South-East Asia 



■ Corn 

■ Soybean meal 

■ Other feed Ingredients 

■ Wheat/Bran 

■ Corn Gluten Meal 

■ Rice/Bran 



For more information or to obtain literature references, please contact 1 uerqen Dreissker, 

Biomin. Website: www.biomin.net 
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Introducing your industry colleagues.... 

Like you, these people also work in the aquaculture industry. Like you, they have much drive and 
determination to achieve goals in aquaculture.Like you, they strive to raise many healthy fish. 
Like you, their families depend on them. 

The only difference is that they lack your knowledge,your skills and your level of expertise in 
aquaculture.They also dont have access to a lot of equipment which makes raising fish a daify 
challenge. 

However, you can help your colleagues in developing countries by donating time, knowledge 
and expertise.You can also help them by donating equipment. 

There are many ways to donate to the aquaculture industry's most recognized charity, so go on, 
take a lead in your company and contact Aquaculture without Frontiers today to see how you 
can help. 


AQUACULTURE 

WITHOUT FRONTIERS 


www.aquacuiturewrthoutfrontiers.org 
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Bacterial single cell protein produced 
from brewery wastes 

as a protein source in white shrimp diets 

By Andrew J Logan 9 , Addison Lawrence b , Warren Dominy c , and Albert Tacon d 

a VP, R&D-Oberon FMR, Inc. 831 Pearl St. Boulder, CO 80302; andy@oberonfmr.com 

b Texas Agrilife Mariculture Lab, Port Aransas, TX 

c The Oceanic Institute, Waimanalo HI 

d Technical Director, Aquatic Farms Ltd. Kaneohe, HI 


The aquaculture 


ndustry supplies approximately 50%of 
he world's food-fish supplies and projec¬ 
tions indicate that this number will 
increase. Because the production of 
aquafeed relies on supply-limited sources 
of protein such as fish meal and other 
plant and terrestrial proteins, there is an 
active focus on research and development 
to create new sources of protein and 
other nutrients. One promising solution is 
single-cell bacterial protein (SCP). 


Bacteria offer significant benefits as a 
nutrient source for animal feeds. In con¬ 
trast to other sources of protein and sin¬ 
gle-cell organisms, bacteria: 

■ can grow in an wide variety of environ¬ 
ments and on a variety of substrates, 

■ reproduce on the order of minutes, not 
hours, days, or years, 

■ can be produced year-round in a sustain¬ 
able and potentially organic manner, 

■ can be produced in an economic fashion 
and on a very large scale, and 

■ have an excellent amino acid profile 
when compared to yeasts, algae, terres¬ 
trial proteins , and even fishmeal (Figure 
1 ). 
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Figure 1. SCP Essential Amino Acid Profile versus fishmeal, poultry meal, and soy meal 


■ SCR (66%, USA) 


■ FAQFM (64%. Peru) 



These benefits make bacteria an attractive solution for the problems faced by the animal- and aquacul¬ 


ture industries. This article examines the use of bacterial SCP produced from brewery by-products in 


feeds for white 
shrimp (Table 1). 

An early demon¬ 
stration at the 
Oceanic Institute 
in Hawaii, USA 
indicated that this 
ingredient had 
significant poten¬ 
tial versus menha¬ 
den fishmeal 
when used in 
shrimp feeds. 
These results 
prompted a fur¬ 
ther experiment 


Table 1. Nutritional Characteristics of Brewery SCP 


Crude protein 

65-67 

Alanine 

3.82% 

Crude fat 

6.5 

Arginine 

3.60% 

Mineral material 

12.5 

Aspa rtic Acid 

6,36% 

Crude fiber 

1-2 

Glutamic Acid 

8.04% 

Carbohydrate 

13-14 

Glycine 

2.81% 

Histidine 

1 .46% 


Isoleucine 

3.38% 

Leucine 

5.06% 

Niacin 

83.3 mg/kg 

Lysine 

4.34% 

Thiamine B1 

7.7 mg/kg 

Methionine 

1 .41% 

Riboflavin 

39.0 mg/kg 

Cysteine 

0.55% 

Vitamin B12 

12.0 mg/kg 

Phenylalanine 

3.29% 

Vitamin E 

29.8 lU/kg 

Proline 

2.77% 



Serine 

2.82% 


Taurine 

0.25 

Fatty acids 

4-5% (60/40) 

Threonine 

3.11% 

CoQIO 

0.004% 

Tryptophan 

0.98% 

Tyrosine 

2.83% 

Moisture 

<5% 

Valine 

3.52% 

Color 

Light brown 

Total 

60.4% 
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in a clean water shrimp culture system at Texas A&M. In that trial, 0.3 g white shrimp were stocked at a 
density of 50/ m 2 in a clean water tank system. Influent water was filtered to 100 pm and recirculated at 
a rate of 4000%per day. The shrimp were fed one of two diets as shown in Table 2. The control diet was 
semi-purified and contained 8%fishmeal while the SCP diet was substantially the same with the exception 
that 100%of the fishmeal was replaced with SCP. 

Over a five-week 
period, the shrimp 
were fed fifteen 
times per day with 
an automatic feeder 
and uneaten feed 
was removed from 
the tanks daily. 

The shrimp fed the 
diet containing the 
SCP ingredient grew 
more rapidly, 
converted feed 
more efficiently, 
and had a lower 
mortality (Table 3 
and Figure 2). 

These results show 
that white shrimp 
within a clean water 
system may grow 
better when fed a 
diet containing SCP 
versus those that 
are fed menhaden 
fishmeal. This suc¬ 
cess initiated a 
demonstration in a 
pond-based cage 

system in Ecuador where white shrimp were fed conventional feed formulations with progressive replace¬ 
ment of fishmeal by SCP up to 15%(representing 100%replacement of fishmeal) in the final diet (Table 4). 
Shrimp were grown for 8 weeks in a research pond within 108, 1 m 2 cages (three sets of 36 cages; Figures 
3 and 4). Three, 6x6 latin square designs were used to determine the effects of SCP inclusion rate and 
animal density. The initial mass of the animals was 10 g and feed was delivered onto feeding trays (one 
per cage) twice per day for 8 weeks. Aeration and circulation were supplied continuously to each cage 
using a compressed air distribution system and air-lift pump. 


) 



Table 2. Diets tested in the Texas A&M Demonstration 


Menhaden Fishmeal 

8.00 

0.00 

SCP 

0.00 

8.00 

Wire at Starch 

29.50 

28.80 

Practical Plant and Animal Ingredients 

35.7 

35.5 

Mineral Premix 

14.70 

15.10 

Lipid Premix 

5.40 

6.00 

Vitamin Premix 

o 

V] 

o 

o 

d 

Alginate 

2.00 

2.00 

NaHexaMeta P04 

1.00 

1.00 

Cellulose 

3.20 

3.10 


Table 3. Results of Texas A&M Demonstration 


Control 
Oberon SCP 


87.50 

91.67 


0.26 

0.27 


7.88 

8.50 


7.62 

8.23 


1.52 

1.65 


415.89 

464.50 


1386.29 40.20 1.84 
1548.33 44.95 1.54 


Figure 2. Growth rates of shrimp examined in the Texas A&M Demonstration 


Time (weeks) 


♦ Control feed with 8% FM 


■ Experimental feed with 8% SCP and 0% FM 
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Table 4. Diet formulations evaluated in the cage demonstration 


% Pro floe™ 

0.00 

2.5 O 

5.00 

10.00 

15.00 

Anti -F ung a 1 

0.05 

0.05 

0.05 

0.05 

0.05 

Anti - Oxi cLant E thoxyquinone 

0.05 

0.05 

0.05 

0.05 

0.05 

Binder, Asslixtinate 

0.00 

0.60 

0.60 

0.60 

0.60 

CaC03 

3.50 

3.50 

3.50 

3.50 

3.50 i 

Eisli Tvleal Ecuador 

15.00 

12.50 

10.00 

5.00 

0.00 

Tvlolasses 

5.00 

5.00 

5.00 

5.00 

5.00 

Eisli Oil 

0.00 

0.17 

0.33 

0.67 

1.00 

Lecitliin Liqiiid 

3.30 

3.30 

3.30 

3.30 

3.30 

POfCaH dibasic 

4.50 

4.50 

4.50 

4.50 

4.50 

Ivlineral Premix 

0.01 

0.01 

0.01 

0.01 

0.01 

Vitamin Premix 

O.OS 

O.OS 

O.OS 

O.OS 

O.OS 

Soybean, 46% 

36. lO 

36.03 

35.97 

35.S3 

35.70 

Sqiaid Meal, Whole 

S.OO 

S.OO 

S.OO 

S.OO 

S.OO 

Vitamin O 

0.01 

0.01 

0.01 

0.01 

0.01 

Soft Red Wieat Grain 

23.80 

23.70 

23.60 

23.40 

23.20 
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At the completion of 8 weeks, the animals were removed and weighed. The design of this demonstration 
facilitated the collection of growth rate data and survival data. Due to the small number of animals in 
each tank and due to the fact that dead animals were not able to be removed from the tanks during the 
trial, meaningful feed conversion ratios (FCRs) could not be calculated. Survival was statistically higher 
for all treatments receiving feed than for the unfed controls (p=0.00004) and equivalent for all diets re¬ 
ceiving feed (p=0.14). Mass gained per unit time and specific growth rate (SGR; [Logi 0 (final mass) - Log i0 
(initial mass)]/ experiment duration in days) were all greater for the fed treatments versus the unfed con¬ 
trols and were statistically equivalent for all fed treatments, indicating that all treatments grew at an 
identical rate regardless of SCP inclusion levels as measured by ANOVA (alpha =0.05). 

Table 5 and Figures 5 and 6 illustrate the results collected from the latin square used to evaluate the 
growth of shrimp growing at a density of 12/ m 2 . These data are very similar to the data collected from 
the 20- and 30 shrimp/ m 2 latin squares. Mass gain per week was high for this farm and region of Ecuador. 

These data indicate that bacterial protein meal derived from brewery wastes has the potential to add sig¬ 
nificant value to shrimp feeds. Analogous meals can also be produced from a variety of other byproducts 
from the food processing industry and the potential scale of production is significant. The ingredient can 
be delivered to the market at a price less than fishmeal and thereby adds economic benefit to feed manu¬ 
facturers that can offset some of their fishmeal costs. Trials have also been successfully completed with 
salmon, rainbow trout, tilapia, poultry, and pigs - all with promising results. All of these facts underscore 
the potential value that SCP brings to the aquafeed market. 


Table 5. Response of animals fed SCP formulations at a stocking density of 12 animals / m 2 



Unfed Control 

9.92a 

17.34a 

0.93a 

0.04, 0.10 

0.0043a 

0.0002, 0.0004 

15% FM, 0% SCP 

9.89a 

19.06b 

1.15b 

0.06, 0.15 

0.0051b 

0.0002, 0.0005 

12.5% FM, 2.5% SCP 

10.17a 

20.09b 

1.24b 

0.03, 0.07 

0.0053b 

0.0001,0.0003 

10.0% FM, 5.0% SCP 

9.98a 

19.66b 

1.21b 

0.05, 0.11 

0.0053b 

0.0002, 0.0004 

5.0% FM, 10.0% SCP 

9.98a 

20.12b 

1.27b 

0.06, 0.16 

0.0054b 

0.0002, 0.0005 

0.0% FM, 15.0% SCP 

9.91a 

18.95b 

1.13b 

0.03, 0.08 

0.0050b 

0.0002, 0.0003 

P value 

.52 

0.00004 

0.0003 


0.0016 



^different subscripts within a column indicate statistical difference at 95%confidence, "FM" stands for fish meal 
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Figure 5. Weight gain per week for animals receiving SCP diets and stocked at 12 animals / M 2 . All fed 
treatments grew more rapidly than the unfed control and equal to one another as shown in Table 5. 


Weight gain/wk (g) 


1.400 

1.200 

1.000 

0.300 

0.600 

0.400 

0.200 

0.000 



Unfed 0% 2.5% 5% 10% 15% 

control Profloc™, Profloc™ r Profloc™, Profloc™, Profloc™, 

15% FM 12.5% FM 10% FM 5%FM 0%FM 


Figure 6. SGR for animals receiving SCP diets and stocked at 12 animals / M 2 . All fed treatments grew 
more rapidly than the unfed control and equal to one another as shown in Table 5. 


S G R 

0.00600 
0.00500 
0.00400 
0.00300 
0.00200 
0.00100 
0.00000 


U nfed 

o% 

2.5% 

5% 

io% 

15% 

control 

Pro floe™, 

Profloc™, 

Profloc™, 

Profloc™, 

Profloc™, 


15% FM 

12.5% FM 

10% FM 

5% FM 

0% FM 




For more information or to obtain literature references, please contact Dr. Andy Logan , VP 
Research and Development, Oberon FMR, Inc. Website: www.oberonfmr.com 
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A hammer blow to your operating costs. The hammer mill Granulex™ is the new 

dynamic grinding machine from Buhler. Designed for ultimate power, Granulex™ 
delivers high capacity grinding up to 75 t/h. Swiss-made reliability and supreme ease 
of maintenance minimize downtime, so you can make maximum use of this productivity. 
It’s an investment in quality that is sure to show a rapid return - and deliver a hammer 
blow to your operating costs. For more information, visit www.buhlergroup.com. 


Buhler AG, Feed & Biomass, CH-9240 Uzwil, Switzerland, T +41 71 955 11 11, F +41 71 955 28 96 
fu.buz@buhlergroup.com, www.buhlergroup.com 



Granulex™ 


High capacity hammer mill. 


Powerful 400 kW motor for high 
capacity grinding. 


Largest screen area of any 400 kW 
hammer mill reduces wear of screens 
and hammers. 


Screens and hammers designed for 
replacement by a single person in less 
than 30 minutes. 


Smooth running sliding doors on 

both sides for fast and easy 
maintenance. 


Closed machine housing preventing 
dust settlements and easy to clean, 
plain surfaces. 


Innovations for a better world. 


V BUHLER 









Gutacean - An enzyme for higher survival 
rates and better growth in shrimp and fish 


Gutacean is easy to apply, 
with a one time application. 
This revolutionary product is 
all natural and biodegradable 
and quickly dissolves in the 
water. The application of the 
product does not interfere 
with the hatchery protocol 
or farming practices. 

The product is free of antibiot¬ 
ics, hormones and genetic 
modification. 

A one time application of 150 mg of Gutacean for 30 
-60 minutes, gives an additional survival of at least 
20 percent in shrimp nauplii and fish fry, giving 
valuable profit to the hatchery owner. Alternatively 
Gutacean can be applied for post larval shrimp be¬ 
fore stocking in grow out ponds. Gutacean causes 
the prawns to be stronger and shortens the days of 
culture, transferring healthy profits to the shrimp 
farmer. 

HIGHER SURVIVAL RATES 

Gutacea is a by-product of a fermentation process 
that uses proprietary enzyme fungi and food grade 
bacteria. Gutacean is a mixture of isolated oligopro- 
teinsand oligosaccharides. The resultant effect 
with the application of Gutacean leads to enhanced 
muscular development, better overall immunity, 



Nauplii before treatment with Gutacean 



Nauplii molts into zoeae within 3 hours after appli¬ 
cation of Gutacean 


improve metamorphosis and increases the survival 
rate. The company's R&D in collaboration with ex¬ 
ternal entities has shown Gutacean works in:- 

■ Attaching to several surface receptors to activate 
growth. 
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■ Selective breakdown of Gutacean results in secon¬ 
dary metabolites that stimulate the immune system 
by up regulating prophenoloxidases and heat-shock 
proteins. 

■ Increased astaxanthin conversion in artemia. The 
increased red pigmentation and growth factors in 
artemia are horizontally transferred to post-larvae 
and fish fry leading to better overall growth and 
immunity. 

FARMER'S INTEREST 

Toxicology tests carried out by third party accred¬ 
ited laboratory, has shown concentration of more 
than 100 times the recommended dosage to show no 
toxic effect. Various tests carried by third-party 
entities on Gutacean prove the product to be GM 
free, does not contain growth hormone and is anti¬ 
biotics free. In line with the company's vision, 

GutaceanTM is fully biodegradable and environmen¬ 
tally friendly product. 

At the recent concluded World Aquaculture Soci¬ 
ety's, Asia Pacific Aquaculture Conference, 17-20 th 
, .. „ . ... _. Gutaceanized - Faster and more developed organs 

J anuary 2011, held at Cochin, Kerala, India, Singa- 



Tested negative and not 
detected: 

WSSV (White Spot Syndrome 
Virus) 

TSV (Taura Syndrome Virus) 
YHV/GAV (Yellow Head/Gill 
Associated Virus) 

IHHNV (Infectious Hypodermal 
and Hematopoietic Necrosis 
Virus) 

HPV (Hepatopancreatic Parvovi¬ 
rus) 

MBV (Monodon Baculovirus) 

IMNV (Infectious Myonecrosis 
Virus) 


KHV (Koi Herpesvirus) 

MrNv (Macrobrachium rosenber- 
gii nodavirus) 

VNN (Viral Nervous Necrosis) of 
Marine Fish 

Iridovirus (Iridovirus of Marine 
Fish) 

SVCV (Spring Viremia of Carp 
Virus) 

GMO -35S Promoter & NOS Ter¬ 
minator 
Somatropin 

Dehydroepiandrosterone (DHEA) 

Methyltestosterone 

Estradiol 

Testosterone 


Diethystilboesterol 

Choramphenicol 

Nitrofurans 

Aflatoxins 

Clenbuterol.HCI 

Ractopamine HCI 

Salbutamol S04 

Phosphorus, magnesium, zinc, 

copper 

Within permissible standards 
for Cadmium, Lead, Arsenic 
and Mercury 

Tested positive: 

Plant-Based Source 
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pore Biotrade Pte Ltd exhibited for the first time 
their product GutaceanT. It has been tested on 
commercial scale and was launched in India and rest 
of the world. 

Gutacean is congruent with the world's concerns to 
reduce overfishing of our depleted resources in the 
ocean and contamination of the aquaculture 
wastes. More products are on the way including 


products to ensure higher survival during bumpy and 
stressful long duration of transportation. 

CONTACT: Arthur Yeo, Client Support Man¬ 
ager; Dr I oseph Paul Kavalam, Director of 
Business Development or Ms Diana Tan , Di¬ 
rector, Sales & Marketing 
WEBSITE: www.qutacean.com 


Pea protein and pea starch concentrates in fish feed 


Vestkorn Milling AS, a privately held 
company close to Stavanger in Nor¬ 
way, has recently started the 
production of pea protein- and pea 
starch concentrate. Both products 
are highly relevant ingredients in fish 
feed. Total production capacity is 
50,000 tons per year. 


THE RAW MATERIAL AND PROCESS 

The production is a "dry" process with no addition 
of chemicals. After dehulling, the peas are 
micronized. This fine milling is done in order to 
separate the protein molecules from the starch 
molecules. In the next step the protein- and starch 
molecules are separated by the use of air. Given 
different size and weight of the molecules it is pos¬ 
sible to separate the two without any additives. 



SABETHA, KANSAS 
USA 


USA 785-284-2133 
BELGIUM TAIWAN 


INF0@WENGER.C0M 
BRASIL CHINA 


WWW.WENGER.COM 

TURKEY 


*1 


is our enduring legacy. 




innovation 


WENGER Inventing the new original since 


1935. 


Since 1935, we’ve been helping 
customers solve problems and 
capitalize on opportunities faced 
by their businesses. 

Seventy-five years ago, a key 
answer was a molasses mixer. 
Today, the solutions tend to be 
more technologically complex - 
but our founding pledge remains 
unchanged. 

At Wenger, we innovate to solve 
customer challenges. 

And then we do it again . 
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For transportation purposes in bulk both products 
are pelletized. There is a high focus on optimizing 
the production in regard of energy consumption and 
the plant gets most of the needed energy from a 
waterfall next to the production facilities. All in all 
this makes the production highly environmental 
friendly. 

PROTEIN CONCENTRATE 

Pea protein is a natural protein source with an 
amino acid profile making it a highly relevant sub¬ 
stitute for protein sources like soy- or fishmeal. Pea 
protein concentrate from Vestkorn contains 55% 
protein and 10%starch. The pea protein concen¬ 
trate also has excellent binding properties giving 
the possibility to reduce the amount of other bind¬ 
ers in the fish feed. The good binding properties 
may both improve the pellet durability and de¬ 
creased dust formations in finished feeds. In addi¬ 
tion, the concentrate has a very stable level of pro¬ 
tein making it possible to better optimize the total 
amount of protein in the fish feed. 

STARCH CONCENTRATE 


Pea starch concentrate contains up to 70%starch 
and has several functional properties. It can have 
positive influence on both the process and the end 
product. It is a gluten-free carbohydrate, and it is 
palatable thanks to the presence of simple sugars. 


The micronizing increase the availability of the 
starch and together with the high level of starch 
this can give the possibility to considerably reduce 


the required amount in the formula in order to get 
the sufficient binding properties of the fish feed 
compared to wheat. The very stable level of starch 
also helps reducing the amount in the 
formula when used as a binder. 




CONTACT: Aslak Lie, Vestkorn Milling AS 
WEBSITE: www.vestkorn.no 

A 



nutriad 

i applying nature 


Escalating a 

fish meal price » 


Opportunistic 

diseases 


Environmental 

impact 


Low Shrimp 
ft fish prices 


in most aquaculture 
operations ... 

and the most difficult one 
to reduce when ingredient 
prices are rising ... ' 


Nutriad has developed innovative 
feed additives specifically 
to reduce the feed cost in fish 
and shrimp production 


AQUAGEST* 


AQUABITE* 


maximizes digestibility 
and feed utilization 
efficiency 

enhances patatability 
and appetite 


5 AN ACORE* GM improves growth and 

productivity by promoting 
a healthy gut microflora 

✓ AQUACULTURE PANAMA 2011 

Panama City, Panama - Way 11-1$, 2011 

WORLD AQUACULTURE 2011 

Natal, Brazil, - June 6-10, 2011 



applying nature for a healthy amf sustaijwbfe future 



■ ~ - 


1 

& _ - 17 

info, aqua® nutriad. net 
www.nutriad.net 
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EMPYREAL® 



Empyreal® 75 is changing the way fish and leading 
aquaculture feed manufacturers look at protein. 

For starters, Empyreal 75 is the first and only 
protein concentrate made from corn. This high-energy, 
naturally pure protein source provides the nutrition 
fish need in a highly digestible ingredient. 


And industry experts are drawn to the fact that 
Empyreal 75 is manufactured in the U.S., bringing with 
it superior supply assurance beyond any specialized 
protein ingredient available to the industry. 

To learn more, visit e75aqua.com. And be prepared 
for a whole new perspective on protein. 



Dietary potassium-diformate (KDF) 

improves growth performance of white-leg shrimp 
Litopenaeus vannamei under controlled conditions 


By K.-J. Kuhlmannl, 0. J intasataporn2, C. Luckstadt3* 


1 ADDCON ASIA Co. Ltd. Bangkok, Thailand 

2 Kasetsart University, Faculty of Fisheries, Department of Aquaculture, Bangkok, Thailand 

3 ADDCON Europe GmbH. Bonn, Germany 



production of inten¬ 
sively farmed white leg 
shrimps, Litopenaeus 



vannamei (Boone 1931), exceeded 2 mil- 

lion tonnes in Central America and SE Asia in \ ^ 

2007 (FAO, 2010), which had only been achieved 
through high-quality shrimp feed supply in mod¬ 
ern aquaculture. Despite strong progress in * j * fi 

shrimp nutrition and new feed formulation 
strategies during the past years (Hardy 2009), 
disease outbreaks in shrimp ponds resulted in 
production setbacks with increased use of anti¬ 
biotics. Growing public awareness in developed countries, however, lead to strict quality standards on 
aquaculture species for a production-responsible and consumer-sustainable farming, in which antibiotic 
growth promoters (AGP) were banned from animal feeds within the EU since 2006. The feed industry in 
many exporting countries therefore includes feed additives into aquaculture compound diets as reliable 
alternative to AGPs. By using organic acidifiers mixed into compound feeds, shrimp growth performance is 
hypothesized to improve in terms of higher weight gain, lower FCR and less mortality due to increased 
individual body condition. This had already been proven with numerous trials in temperate and tropical 
fish culture, as reviewed by Luckstadt (2008) and Ng and Koh (2011). 

Acidifiers are one of various alternatives, aside from probiotics and phytogenies, spearheading environ¬ 
mental friendly and nutritive-sustainable aquaculture approaches. Currently the most widely tested or¬ 
ganic acid molecule in aquaculture is potassium diformate (KDF). Potassium diformate is a double-salt 
formic acid molecule which decreases gastro-intestinal pH and thereby intensifies release of buffering 
fluids, containing enzymes, from the hepato-pancreas on the one hand. Formate on the other diffuses into 
pathogenic bacteria (e.g. Vibrio sp.) inside the digestive tract and acidifies their metabolism, leading to 
pathogenic bacteria death. Furthermore, beneficial bacteria (Lactobacilli, Bifidobacteria) are supported 
(eubiosis) which may lead to gut health, resulting in a stronger condition of shrimp. 
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The aim of this aquaria-simulated intensive grow-out trial was to investigate the growth performance of 
juvenile white-leg shrimp fed with low levels of dietary KDF inclusion vs. a control diet to compare growth 
performance of white leg shrimps under local conditions. 

MATERIAL AND METHODS 

For a 10 week experiment in a scientific laboratory, 30 aquaria of 120 liters each, connected to a flow¬ 
through system, were filled with 20 ppt sea water of 28.0±2.0°C containing >6.0 ppm of dissolved oxygen. 
Aquaria were stocked with 18 white leg shrimp each, averaging in 2.4±0.1 g (n=540) of individual body 
weight. While control diet (treatment A) did not contain KDF, 0.2%and 0.5%KDF were added to diets in 
treatments B and C, respectively. Shrimp were fed to satiation three times a day with a commercial diet 
(Tab. 1). 


Table 1: Experimental Diet containing 32%crude protein with KDF inclusion (modified after 

Millamena & Trino 1994) 

Raw material [g lOOg' 1 ]* 

A 

B 

C 

Wheat starch 

20 

20 

20 

Animal protein meal: Fish meal 

25 

25 

25 

Plant protein meal (Soybean Meal) 

25 

25 

25 

Vitamin C 

5 

5 

5 

Mix oil 

10 

10 

10 

Binder 

8 

8 

8 

Vitamin mineral premix 

7 

7 

7 

KDF 

0 

0.2 

0.5 

Total 

100 

100.2 

100.5 

Proximate Analysis [%of DM]“ 



Dry matter [%of FM] 

89.78 

89.13 

89.35 

Protein 

32.56 

32.22 

32.43 

Fat 

6.89 

6.74 

6.60 

Fiber 

2.39 

2.42 

2.40 

Ash 

9.40 

9.36 

9.45 

NFE 

48.76 

49.26 

49.12 

Ca [°M 

2.73 

2.26 

2.55 

Phosphorous [°/c] 

0.99 

0.95 

0.95 

Gross energy(KJ g' 1 ) 

19.31 

19.37 

19.39 


*A =control diet, B =diet with 0.2%KDF inclusion, C = diet with 0.5%KDF inclusion 
"DM =Dry Matter, FM = Fresh Matter, NFE = Nitrogen Free Extracts, after AOAC(2000) 
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RESULTS AND DISCUSSION 

Results show an improved growth performance, feed conversion and productivity index of shrimps having 
received KDF containing diets compared to those fed on the control diet (Tab. 2). 

After the 10 weeks aquaria trial, individual body mass of KDF fed shrimps reached 11.8 g (B and C) com¬ 
pared to control group (11.0 g, A), thereby significantly (p<0.05) increasing the final body mass by 7.2% 
(B) and 7.4%(C) compared to the control group (A) - (Figure 1). 

Figure 1: Body mass development of L. vannamei fed with KDF inclusion under controlled laboratory 
conditions 



3 



O 1 i™* m -r- 1 - 1 - 1 “ 

0 2 4 6 8 10 



Control 

y = 2.78 * X 014 ; r a 

— 0.2% KDF 

y = 2,74 * x 0 - 14 ; r 2 

— 0.5% KDF 

y = 2.72 * x 0 ' 14 ; r 2 


0.98 

0.98 

0.98 


Week 


Total weight gain of 9.4 g was likewise higher for shrimps having received the KDF included feeds (B and 
C) compared to the control group (8.6 g, A) leading to a 9%higher weight gain. Specific growth rate of 
2.26%(B) and 2.25%(C) was higher compared to control shrimps (2.16% A) resulting in 4.4%and 4.(^in¬ 
crease for KDF fed white leg shrimps. Survival rate was 6%higher in 0.5%KDF fed shrimps (C) only com¬ 
pared to treatments A and B, while FCR was 7%lower for shrimps fed on KDF including diets. 


Aquafeed Horizons 2011 

May 3, 2011, Cologne, Germany 


Book online by April 15, 2011 to secure your place! 

www.feedconferences.com 
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Table 2: Growth performance of white-leg shrimp fed with different KDF concentrations incorporated 
into the compound feed 

Parameter 

A 

B 

C 

Initial BM [g ind-1] 

2.4 ± 

2.4 ± 

2.5 ± 0.1 


0.1 

0.1 


Final BM [g ind-1] 

11.0 b ± 

11.8 a ± 

11.8a ± 0.7 


0.8 

1.3 


Weight gain [g] 

8.6 ± 

9.4 ± 

9.4 ± 0.7 


0.9 

1.3 


SGR m 

2.2 ± 

2.3 ± 

2.3 ± 0.1 


0.1 

0.2 


Survival [%| 

76.1 ± 

76.1 ± 

80.6 ± 13.4 


7.0 

4.6 


FCR 

1.5 ± 

1.4 ± 

1.4 ± 0.1 


0.1 

0.2 


Productivity Index (PI) 

45.0 b ± 

53.8 a,b ± 

55.9a ± 14.0 


8.5 

14.5 


SGR = Specific Growth Rate, FCR =Feed Conversion Ratio, WG =Weight Gain, 

PI =WG x Survival / (FCR x 10) 



Means with different superscripts within rows are significantly different (p<0.05). 


Shrimp productivity index of the simulated shrimp grow-out increased significantly (p<0.05) to 3.8%(B) 
and 19.5%(C) due to KDF inclusion compared to shrimps fed on a control diet. 


As laboratory trials are conducted in a rather controlled clean environment, higher effects of KDF are an¬ 
ticipated under natural pond conditions due to various pathogens provoking heavy mortalities and finan¬ 
cial losses during farming operation. Thus, using dietary KDF inclusion in compound shrimp feeds pose a 
promising alternative in modern shrimp nutrition to improve white leg shrimp grow-out operation in 
ponds. 


For more information or to obtain literature references, please contact Dr. Christian 
Luckstadt website: www.addcon. net/ en/ home/ feed/ aquaculture 
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Orego-Stim increases performance within 
the Tilapia supply chain 

Commercial Trial, Malaysia 


Commercial 


Malaysian aquaculture began in the 1980s. In 
the last five years the aquaculture sector has 
recorded an annual growth rate of about 10 
percent year on year. It has now grown into a lucrative and sustainable industry, associated with the cul¬ 
ture of high value species, mainly saltwater shrimp, marine fish and high value freshwater fish and 
shrimp. 


Intensive tilapia aquaculture on lakes and reservoirs makes use of technology originating from the salmon 
industry. Circular polyethylene cages and computer automated feeding systems provide an intensive and 
scalable form of tilapia aquaculture production which has proven very successful. 


During this trial, Orego-Stim has proven itself to be an integral component for the advancement of re¬ 
sponsible Tilapia aquaculture cultivation and has been shown to provide profitable benefits to all compo¬ 
nents within the production supply chain. 


THE TRIAL 


The trial was conducted at one of the country's pristine sites for tilapia cultivation, Perak, Malaysia. 
Breeding techniques have been used to screen and culture optimal strains of tilapia. The farm is regis¬ 
tered with Best Aquaculture Practices (Global Aquaculture Alliance), GlobalGAP and the Aquaculture Cer¬ 
tification Council. The farm uses 3 modules of 20 circular HDPE cages with bio-security measures floating 
feeds and measures to reduce unwanted losses of feed into the lake. 
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The trial lasted for a period of six months between early J uly 2010 and Mid J anuary 2011. Water tem¬ 
perature was between the ranges of 28-34 degrees Centigrade. Control treatments used standard feed 
and the experimental group used Orego-Stim liquid at 1 litre / Tonne feed. Fish were fed three times per 
day and during the second feeding (1pm local time), Orego-Stim was applied in the experimental groups. 
Duplicate treatments of each group were used (4 cages). Each cage was stocked with 60 thousand tilapia 
fingerlings which had previously been vaccinated. Parameters recorded included mortality rate, feed in¬ 
take and average bodyweight on a weekly basis. 

The fingerlings used were from a strain of Tilapia which has had much scientific research and develop¬ 
ment to ensure optimum growth, development and disease resistance. The farm uses quality management 
product traceability systems to ensure that fingerling stock quality consistently maintains these high stan¬ 
dards. Optimization of production performance can usually be attributed to one of two main factors, or 
more usually, a combination of both, those being either fingerling quality or fish feed quality. During the 
course of this trial the fingerlings were of high quality and had been pre- vaccinated against a specific 
pathogen associated with disease outbreaks in the area. Water quality, temperature, dissolved oxygen 
and a range of other abiotic factors were suited to Tilapia production. Consequently, differences between 
the two treatments were deemed to be wholly as a result of the main factor of variance between the con¬ 
trol and the experimental groups - Orego-Stim. 

RESULTS 

During the course of this trial, sample weights from each of the four cages were routinely taken at near 
weekly intervals. The results from these sample weights are shown in figures 1 & 2 below. 

Figure 1. below shows the estimated biomass variation by sample weights over the 200 day trial 

Figure 1 


Biomass percage 


♦ Control ■ Orego-Stim -Power (Control) - Power (Orego-Stim) 



Days 
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period. The Orego-Stim group has a greater final harvest biomass by over 1.7 tonnes at the end of 
the trial period. 


Figure 2 
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Figure 2 above shows that the Orego-Stim®group has a lower cumulative mortality than the control group, 
totalling 1.6 tonnes of biomass at harvest. 


Tables 1 & 2 show the final harvest result data and profit data based on prices and sales at the time of 
the trial. 


Table 1. Growth Parameters 



Control 

OSL 1L / Tonne Feed 

Number of fish at Start 

60,000 

60,000 

Number of fish at End 

42,478 

45,369 

Total Biomass at Start 

1992 

1952 

Total Biomass at Harvest 

38,928 

40,639 

Total weight gain at Harvest 

36,936 

38,686 

Survival rate (°/t) 

70.8 

75.6 

Growth period (days) 

209 

201 

Grow-out Feed intake (kg) 

69,156 

66,840 

FCR 

1.87 

1.73 


K 
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Table 2. Economic results 



Control 

OSL 1L / Tonne Feed 

Difference 

Total Harvest Weight (kq) 

38,928 

40,639 

1,711 

Tilapia sales revenue ($USD) 

89,534 

93,469 

3,934 

Total feed consumed (kq) 

69,156 

66,840 

-2,316 

Total feed cost ($USD) 

56,708 

54,809 

-1,899 

OSL cost ($USD) 


2,004 

2,004 

Profit ($USD) 

32,826 

36,656 

3,830 

Return on Investment (ROI) 

CD 

I — 1 


All of the results above show that Orego-Stim increases performance within the Tilapia supply chain, by 
improving survivability, increasing yields, lowering FCR and reducing culture time. 

DiSCUSSION 

The feed pellets used during the course of this trial were commercial floating pellets formulated specifi¬ 
cally for Tilapia diets. The internal perimeter of cages had an inner membrane lining rising above the wa¬ 
ter's surface and partially submerged below, a feature which was designed and proven effective in pre¬ 
venting floating pellets being blown by the wind or current outside of the cages and consequently lost. In 
the absence of such a membrane lining and with ineffective feeding techniques, an increase in FCR can 
potentially occur. Floating fish feed pellets are highly digestible due to higher extrusion temperatures & 
pressures, thorough cooking of carbohydrates and increased starch gelatinization. Asa result, floating 
pellets are highly water stable with a tendency to maintain their nutritional composition on the water's 
surface avoiding nutrient leaching and structural degradation. Floating feeds are also beneficial because 
farmer's can monitor feed intake which reduces wastage, and furthermore, monitor general fish health 
status and behaviour during feeding. The combination of these factors during this trial led to a very effi¬ 
cient FCR for Tilapia aquaculture, which was noticeably improved when feeding Orego-Stim®. 

The 7.5%average reduction in FCR and 6.8%increase in survivability in this trial demonstrate significant 
cost savings for the farmer which would automatically translate into benefits for both the feed miller and 
the processor/ exporter; more, healthier fish consume feed more efficiently therefore feed volumes would 
increase, and the processing plants would have more product, with a slightly shorter growth cycle reduc¬ 
ing disease risk without sacrificing volume. This can lead to product diversification in terms of variety of 
product forms i.e. value added, to suit more health conscious consumers as observed in the shrimp and 
catfish sectors. 

CONCLUSIONS 

Tilapia is a highly important commercial aquaculture species. This trial has shown how Orego-Stim® works 
in a commercial aquaculture environment to significantly improve a range of growth parameters including 
average fish weight, biomass, survivability, growth period, FCR and return on investment. 
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REENGINEERING DRYERS 

ByJ oseph P Kearns, Aquaculture Process Technology Manager, Wenger Mfg., Inc. USA 



Enhanced Sanitary Dryer Installation 



Production 


of aquatic feeds by extrusion cooking results in 
elevated moisture levels during the process, re¬ 
quiring the use of dryers. Extrusion cooking has 
evolved from an art into a science and thus the methods and accuracies of adding liquids in the extruder 
allowed for improvements in drying techniques. Dryer design improvements have centered on evenness of 
moistures from the extrusion process which has maximized dryer's abilities to accurately dry extruded 
products. Additional changes to the horizontal style dryer have allowed it to remain in the forefront of 
dryer technology. From its inception, the Enhanced Sanitary Dryer was engineered with different pa¬ 
rameters—greater sanitation; less potential for cross contamination and bacteria build-up, and a reduc¬ 
tion in the amount of production time lost due to off-line inspection and cleaning. 
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The sanitary dryer like its earlier counterparts has an insulated external structure with double wall con¬ 
struction, zone to zone air flow control and continuous air recirculation maximizing mechanical and ther¬ 
mal efficiencies in the dryer. Advanced air flow designs allow air to move evenly, accurately and consis¬ 
tently in both volume and temperature through the product yielding efficient final product moistures side 
to side and top to bottom of the exiting product bed. The pre-plumbed and pre-wired dryer has stream¬ 
lined installation with fewer delays less expense and quickened start up times. 

New food safety laws have created some of the newest and most challenging topics in the food industry 
today. Awareness of cross contaminations and microbial growth potentials has heightened concerns in 
these high moisture processes. Balancing safety and quality with price and profit with off line cleaning 
costs has resulted in a review of dryer construction and methods of sanitation. How have these issues 
been addressed in dryer sanitation? 

Removal of all horizontal ledges and increasing all support structures to a 30%angle has greatly reduced 
fines buildup. Elimination of cracks and crevices also was the design team goal and was achieved in this 
enhanced sanitary dryer. All flat surfaces have been eliminated or angled to reduce buildup and floors 
and other cleanable surfaces are automatically swept at defined intervals. Air flow is also used to sweep 
fines buildup areas. On a standard 12 ton per hour dryer, 190 square feet or 17.7 square meters of 
buildup spots have been removed. This equates to 15.9 cubic feet or .45 cubic meters of fines that are 
not allowed to collect over time. 


Downtime has been reduced for inspections with more external access points in the cooler area, under 
process air fans and in the end sections with access to the bed turnaround zones. The distance between 
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the bottom of all product beds and the floor beneath has also increased for access. Conveyor end plates 
or the devices which keep the product on the bed have improved in both design and sanitation keeping 
product out and off the conveyor chain area. Fines that do reach the bottom of the dryer floors are 
wiped out by enhanced fines removal into the side plenum augers which collect the fines and take them 
all to one common collection point. 

Filtered dryer make up air is available on both dryer air and cooler air inlets. This is considered one of 
the major critical points as contaminated air or dust laden air can be taken over and through your product 
which has already passed two critical control points in the extrusion process for safe food production 
based on time and temperature requirements. Increased use of stainless steel in the high moisture level 
areas improves equipment life as well as sanitation. Complete stainless steel dryers are advised in high 
corrosion areas. 


Reengineered dryers have 
greatly improved sanitary 
designs including removal 
of fines build up locations, 
improved fines removal 
system, improved access, 
new direct drive spout 
spreader, isolation floors 
and improved geometry 
between mobile conveyor 
endplates and stationary 
flashing 


DEFINING THE PROCESS 


Control of dryer parameters is complex but manageable. Complex in 
that it is practically impossible for a man to collect all of the needed 
data in a timely fashion and manipulate the dryer to reach the goals of 
efficient and profitable operation for each and every product as they 
change throughout his shift. This is why many dryers exist that are set 
and left as is with no correction for external air conditions or required 
drying load. Why is this topic j ust recently been identified? It j ust so 
happens that bottlenecks or problems downstream do not show them¬ 
selves until up stream situations are improved or advanced. Extrusion is 
now a highly defined process with exactly defined procedures for pro¬ 
duction of various types of aquatic feeds. Specific raw material formu¬ 
lations require exact moisture and steam levels as well as exact me¬ 
chanical energy inputs to properly cook and expand to the final product 
characteristic. Simply, the extruder now can run smoothly in a defined 
parameter range and the result is a product going to the dryer which is 
defined, measurable and consistent. 


Controlling the process requires that the process first be defined. This can vary between equipment us¬ 
ers. For example, a bulk feed producer makes long sustained production runs while another makes short 
defined by the batch production for a wide variety of aquatic species. Each can benefit from process con¬ 
trols. In one case a system to control based on external air conditions maybe acceptable. This would be 
where the process is controlled or varied as the humidity and temperature of the make up air changes 
from day to night as an example. This would be an energy savings plan where the process is varied to 
minimize energy usage and maximize the exhaust air humidity. 

In the case where product changes are frequent and the product characteristics also vary greatly a more 
complex control process maybe in order. The extrusion process and the drying process are attached at 
the hip and do directly connect with regards to the common goal in aquatic feed production. As much as 
process extrusion conditions vary between floating and sinking feeds, as an example, the drying and cool- 
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ing conditions also vary between 
product styles. The development 
of the EDOC, Extruder Dryer Online 
Control, system allows for every 
possibility to date. It is based on 
the fact that extruders can control 
flow and take measurements of all 
mass inputs to this process allowing 
for calculation of the moisture 
level of the product being sent to 
the dryer. This does require inputs 
of ingredient moisture levels or in 
line measuring devices which can 
also enhance the system with addi¬ 


tional information such as product Source Techno , ogy online Analysis Equipment 

density. Source Technology from 

Denmark has exceptional results with their online analysis equipment. 


Placing one of these units between the extruder and dryer allow exact knowledge of the product parame¬ 
ters at this point. The extruder knows and the dryer is informed as they communicate the current condi¬ 
tions of the product and make allowances to achieve the final set points. A second system placed post 
drying also allows for product definition checks and feed back to the system for possible adjustments. An 
Automatic Process Management system controls all of the data and with included motorized control 
valves, flow meters for fluids, loss in weight for the dry ingredients and energy measuring devices the en¬ 
tire process can be evaluated and monitored. Adjustments can be made and verified. The control factors 
would include the product specifications as well as air flows, air humidity's, motor power consumptions, 
energy flows usually steam or gas for a full picture not only with regards to food safety but also the cost 
of production. Dryer adjustments can affect the cost of production and this system adjusts for optimum 
parameters. 

Reengineered dryers have greatly improved sanitary designs including removal of fines build up locations, 
improved fines removal system, improved access, new direct drive spout spreader, isolation floors and 
improved geometry between mobile conveyor endplates and stationary flashing. The use of computer 
controls and availability of on line product measuring devices has propelled extrusion and drying technol¬ 
ogy into the future with regards to traceability and controllability while expanding production time mak¬ 
ing sanitary feeds. 


For more information please contact I oe Kearns Website: www.wenqer.com 


K 
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Join your colleagues at the No.1 independent, international conference 
dedicated to advances in aquaculture feed. Learn about the latest developments 
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Nofima and from industry experts. 
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Aquafeed.com and Nofima present the 5th 
international conference for the aquafeed 
industry: 


AQUAFEED HORIZONS 2011 


PROGRAM 

Optimal pellet quality is a trade-off between 
durability and responses in the fish 

Turid Synnove Aas, Nofima, Norway 

Handling, storing and transport of feeds lead to 
attrition of the pellets. Undersized particles 
represent loss and poor utilization of feed 
resources. Thus, feeds with high physical pellet 
quality are demanded. However, the physical 
properties affect the nutritional value of feeds. 
Research showed feed intake appears to be a 
main factor when evaluating pellet quality, but 
several other factors, such as pellet durability, 
nutrient digestibility and fat belching must be 
taken into consideration when searching for the 
most economical and sustainable pellet quality. 

Turid Synnove Aas is a re¬ 
searcher in the Feed and Nutri¬ 
tion group at Nofima Marin. She 
works mainly with salmon feed 
and feed ingredients. The use 
of a large variety of feed ingre¬ 
dients has resulted in variation 
in physical properties of com¬ 
mercial feeds, and the relationship between 
physical feed properties and nutritional feed 
quality has become a hot topic within fish nutri¬ 
tion. This is now the main field of her research. 

Multivariate modelling of extruded fish feed 



REGISTER ONLINE BY APRIL 15 

to secure your place! 

www.feedconferences.com 


pellet quality 

Tor Andreas Samuelsen, Nofima, Norway 

The impact on pellet hardness and durability of 
commercial fishmeal parcels combined with low, 
medium and high water and steam input levels in 
the extrusion process were studied. The 
information can be used by the aquafeed 
industry to better understand and correct the 
observed variance in extrusion properties and 
pellet quality and to improve the product 
specifications used by fish meal producers and 
purchasers. Examples on how the knowledge can 
be used to solve problems in the extrusion 
process will be discussed. 


Tor Andreas Samuelsen, senior 
scientist, Nofima Ingrediens, 
Bergen, has many years experi¬ 
ence in processing technology 
and product development for 
the feed and food industry. 
The main focus of his research 
has been processing technol¬ 
ogy, process optimization, raw material proc¬ 
essing, ingredient physicochemical properties, 
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REGISTRATION 

You must register online by April 15, 2011 to 
secure your place at Aquafeed Horizons. After 
this date registration will be accepted onsite 
if places are available. 

Delegates to Aquafeed Horizons will receive 
discounted registration if registering for the 
FIAAP Conference (May 4, 2011) and/ or the 
GRAPAS Conference (May 5, 2011). 

Full details of all these conferences and 
registration at: 
www.feedconferences.com. 


utilization of residual raw materials and prod¬ 
uct quality. Samuelsen has also worked as a 
process development manager in one of Nor¬ 
way's leading food groups in the fields of marine 
powders and extracts, raw material handling/ 
quality, raw material processing, utilization of 
residual marine raw materials, process optimi¬ 
zation, food processing technology and sensory 
analysis. 

Planning a Strategic Path for Feed Safety in 
Aquafeed Plants 

Joseph P Kearns, Wenger Mfg., Inc. USA 

The developing trend in aquafeed plants is to 
insure feed safety throughout the production 
process. A strategic path to accomplish this 
would be to assess and design the facility with 
attention to the following areas: raw materials 
and their storage, plant equipment design, proc¬ 
essing or operating procedures, final product 
efficacy and the overall culture or day to day 
operation of the plant. The way forward in 
aquafeed production safety is to strive to iden¬ 
tify and validate critical control points in the 
process; avoid recontamination in downstream 
areas and install a finished product testing pro¬ 
cedure for validation. 
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J oe Kearns received his Bache¬ 
lor of Science in Engineering 
Technology from Kansas State 
University in 1981. He has 
been employed by Wenger 
Manufacturing, Inc. in various 
positions since 1974 and today 
is Aquaculture Process Tech¬ 
nology Manager. He has a number of patents to 
his name, including Texturized Sinking Food for 
Marine Life and Sea Urchin Feed and Method of 
Producing Same. He has authored more than 30 
publications and made 40 presentations on ex¬ 
trusion cooking topics. 

Trends in aquafeed: Relevance and technical 
solutions 

UrsWuest, Buhler, Switzerland 

Changes throughout the entire aquafeed value 
chain will impact feed millers in the near future 
and beyond. Mr. Wuest will present the current 
trends in the aquafeed industry to ensure feed 
and food safety and hygiene. This will include 
the changes in raw materials, feed manufactur¬ 
ing, aquaculture, processing of the fish and crus¬ 
taceans and the demand from customers in total 
and by fish species. Further will be explained 
how changing requirements in the aquafeed in¬ 
dustry translate into a demand for specific tech¬ 
nical requirements, such as extrusion technol¬ 
ogy. 

UrsWuest: Director Market 
Segment Aquafeed at Buhler, 
Uzwil, Switzerland, UrsWuest 
is responsible for the 
aquafeed market segment . 
Until 2010, he was responsible 
for technology and R&D for 
the market segments Feed, 
Petfood and Aquafeed. Mr. Wust worked for 
over ten years in J apan and Korea in sales, engi¬ 
neering and customer service as Manager Feed 
Technology & Extrusion Systems at Buhler J a- 
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pan. Prior to that he was Product Manager Food 
& Feed for analytical equipment at Buchi Lab- 
technology Switzerland, responsible for strat¬ 
egy, worldwide sales and development of new 
equipment. He was also Project Manager Feed & 
Oil Milling at Buhler Belgium, South Africa and 
Switzerland and Feed milling engineer at the 
Swiss Institute of Feed Technology (SFT). 


feed production. He has served on many differ¬ 
ent boards and organizations; at a European 
level Dr. Aumuller is a member of the steering 
committee of European Forum of Farm Animal 
Breeders. From 2008 - 2010 he coordinated the 
European Animal Health Data Comparison Pro¬ 
ject, which is part of European Animal Disease 
Genomic Network. At EADGENE he is a member 
of the core group for Food Safety. 


Feed ingredients management according to 

GLOBAL G.A.P/s Compound Feed Manufacturing The use of seaweeds in aquatic feed 
Standard 

Colin Mair, Ocean Harvest, Ireland 


Roland Aumuller, GLOBAL G.A.P., Germany 

Certification is a tool that aquafeed manufactur¬ 
ers can adapt to demonstrate responsible sourc¬ 
ing of ingredients. Sourcing plays a key role in 
operational costs: raw materials are subject to 
risk assessment, including economical, supply 
chain, safety and ecological assessments. Where 
feed contains fishmeal and/ or fish oil, it is desir¬ 
able to know the country of origin together with 
the species used and proof that it does not con¬ 
tain any that are endangered. At the processing 
level HACCP systems must be in place as well as 
consideration for workers' health and safety. 
Animal protein must comply with the legislation 
of the country of production and purchase re¬ 
quirements of the country of destination. 


Seaweeds are an under-used natural and sustain¬ 
able resource in the feed industry, both for 
aquatic feeds and terrestrial feeds. Analysis of 
seaweeds shows them to be a rich source of 
many trace ingredients, as well as having a sig¬ 
nificant quantity of high quality 'macro 1 ingredi¬ 
ents. Ocean Harvest Technology has been in¬ 
volved in the research and development of a 
complex mix of seaweed powders that can be 
used to make a 'chemical-free'feed product, and 
have shown in rigorous commercial trials with 
fish and shrimp significant improvements in 
health, growth rate, feed conversion ratios and 
resistance to disease. 


Dr. Roland Aumuller has 30 
years of experience as a spe¬ 
cialist veterinary surgeon for 
livestock production and inde¬ 
pendent senior consultant. At 
GLOBALG.A.P. he consults as 
an expert for livestock and 
feed issues, focusing on food 
and feed safety, animal health, animal welfare 
and sustainability. He coordinates the develop¬ 
ment and management of the standards for good 
agricultural practice and integrated quality as¬ 
surance in the area of livestock and compound 



Colin Mair isTechnical Direc¬ 
tor, Ocean Harvest Technol¬ 
ogy, Milltown, Ireland. He has 
spent most of his career work¬ 
ing in a technical development 
and trouble shooting capacity 
and making extruded products 
in the food, pet food and 
aquatic feed industries round the world. Re¬ 
cently he has focused on identifying and sourc¬ 
ing specialized ingredients and linking these to 
processing issues in areas of targeted nutrition 
and reduced energy manufacturing systems . 
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The fish meal water soluble protein (WSP) size 
distribution affects pellet quality and 
performance of salmon fed diets very high IN 
plant protein 

Katerina Kousoulaki , Nofima Ingredients, 
Fyllingsdalen, Norway 


High growth rates and low fish in-fish out ratios 
(FIFO) were achieved in salmon fed very low fish 
meal diets. Feed intake, fish body growth, whole 
body protein content, protein gain and mor¬ 
phometry were significantly affected by the in¬ 
clusion of different stickwater fractions in the 
low fish meal diets. The present work gives evi¬ 
dence on the multi-dimensional effects of the 
different marine water soluble components in 
fish performance. In order to identify novel high 
added value water soluble marine raw materials 
more studies must be conducted on the identifi¬ 
cation of specific functional effects of marine 
water soluble compounds in fish. 



Katerina Kousoulaki joined 
Nofima in 2007 as a fish nu¬ 
trition research scientist 
from Selonda Aquaculture 
S.A., Greece, where she was 
head of the Nutrition and 
R&D department. Her re¬ 
search has concentrated on 
combining industrial and academic research and 
concrete research projects. It has encompassed 
work with the academic and commercial sectors 
on aquafeeds, nutrition, health, breeding and 
production with species such as yellowfin tuna, 
seabream, seabassand cod. She has published 
numerous peer-reviewed papers. 


Improved P utilization of marine feed resources 

Sissel Albrektsen, Nofima, Fyllingsdalen, Norway 

Phosphorus (P) is an essential element for 
normal energy metabolism, skeletal 


( 
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development and growth in fish. The main 
natural source of P in commercial fish feeds are 
fish meals and fishery products. Fish have 
limited and variable ability to digest P from fish 
meal, making it difficult to predict that 
adequate P is present for normal growth and 
health of fish. Nofima Ingrediens has developed 
a process for alternative processing of the bone 
fraction of fish meal to make the minerals more 
water soluble and available. Improved 
digestibility has been demonstrated for macro 
minerals and trace minerals, although the 
variation in between elements appears to be 
high. Selected results from a strategic institute 
program related to technological processing of 
the bone fraction, and to biological performance 
of salmon fed the P improved feed ingredients, 
will be presented. 



Dr. Sissel Albrektsen is a fish 
nutritionist educated at the 
University of Bergen in Nor¬ 
way. Her main scientific ex¬ 
perience is related to nutri¬ 
tional evaluation of new fish 
feed ingredients and novel 
compounds with documented 
improved properties on growth, health and 
quality of farmed fish. Research activities has 
included utilization of plant protein ingredients, 
pigment utilization from krill meal, mineral 
utilization from fish bone and marine by¬ 
products, and characterization of bioactive ma¬ 
rine compounds and their beneficial use in feed 
for salmon. 


Effects on performance and product quality in 
Atlantic salmon fed diets reduced in organic pol¬ 
lutants 

Torbjorn Asgard, Nofima, Norway 

A short path distillation process has been 
developed, using a volatile working fluid that 
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efficiently removes persistent organic 
environmental pollutants from fish oils. 

Potential beneficial effects in the farmed fish 
from reducing the POPs in the feed oil, were 
tested in a study lasting from post smolt size to 
slaughter size. The fish were given feeds 
containing purified or not purified fish oil. There 
was a tendency for better growth and feed 
utilization in the group receiving feed containing 
purified oil, particularly during periods of high 
growth. They also appeared to better tackle 
handling stress during the slaughtering process 
and had a firmer texture 

Torbjorn Asgard is Director of 
Research, Feed and Nutrition, 
Nofima Marin AS. Formerly he 
was a professor at The Norwe¬ 
gian University of Life Sciences 
and held a number of research 
scientist positions at AKVA- 
FORSK, culminating in 
Research Director, Nutrition. Dr. Asgard has 


been a member of many academic and profes¬ 
sional committees, and is currently a board 
member of Aquaculture Protein Centre (APC) (a 
Norwegian CoE), Member of the Scientific advi¬ 
sory board of Center for Research Based Innova¬ 
tion in Aquaculture Create (a Norwegian Col) 
and leader of national committee for XV ISFNF 
Fish Nutrition Congress, Molde 2012. 


WHEN, WHERE AND MORE... 

Aquafeed Horizons will take place May 3, 2011 in 
Cologne, Germany, as part of Victam International. 
For more information, including timetables and reg¬ 
istration, visit: www.feedconferences.com 

Aquafeed Horizons 2011 is sponsored by Buhler. 
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27 * Annual International 
Animal Health and Nutrition Symposium 
May 22 - 25,2011 | Lexington, Kentucky, USA 


Are you on top of your game? 

The rising feed costs and diminishing fish stocks, the aquaculture industry 
needs cutting-edge tool to maximize productivity and ramp up branding 
strategies. To thrive in the evolving times, we must listen to the experts 
and find The Gome Changers for the aquaculture industry at AlltedVs 
27 th Annual International Animal Health and Nutrition Symposium. 




To register, please visit www.aiLtodi.com/sympositim or email us at 
symposium(aiaittech.com. Members of ARPAS and AAVSB can earn CEUs. 
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VICTAM INTERNATIONAL 2011 
the big event for the worldwide feed 
and grain industries 

Three trade shows & seven conferences 
mark the industry's premiere event 

Victam International has long been established as the 'must do’ event for the feed industries. It is the 
largest exhibition in the world for animal feed processing technology and systems and now it has broad¬ 
ened its scope to encompass related sectors such as biomass production and grain processing. 



"This year our exhibitors have an enormous range of products on display. With almost 300 exhibit¬ 
ing companies from 28 countries. The displays and number of products for our visitors to see and 
discuss are impressive," Henk van de Bunt, Victam's General Manager said. 

“ Our visitors will see the latest specialist appropriate technology that is used in the safe and cost effec¬ 
tive manufacture of animal and aquafeeds as well for dry petfood. There will also be a wide selection of 
companies that supply the “nuts and bolts” equipment that are so necessary for a modern and efficient 
production plant and distribution system. These include silos, conveyors, IT, magnetics, coolers/dryers, 
bagging systems, trucks, and much, much more." 



FIAAP is the new trade show with confer¬ 
ences organized specifically for ingredi¬ 
ents, additives and formulation technol¬ 
ogy used within animal feed, aquafeed 
and dry petfood processing. Exhibitors 
will be displaying a wide range of feed 
ingredients, feed additives, formulation 
programs, laboratory and quality control 
equipment. 

GRAPAS is also a new exhibition and con¬ 
ference and is for flour milling, grain 
processing, storage & preservation, 
pasta, breakfast cereal and extruded 
snack production. Visitors will be able to 
see a wide range systems and equipment 
used in these production processes and 
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will include flour and rice milling technology, 
extruders, flakers, additives and flavours, etc. 
Again, as with all production plants, ancillary 
equipment is required to supplement the spe¬ 
cialist technology - dust explosion prevention 
systems, silos, conveyors, elevators, magnets, 
coolers/dryers, instrumentation & automation, 
bagging systems, to name a few. All of these 
and more will be on display at the exhibition 
in Cologne. 

The last Victam International event was held 
in May 2007 in J aarbeurs Exhibition Halls in 
Utrecht, The Netherlands. Visitors came from 
110 countries, with an increase of visitors from 
throughout Eastern Europe, Asia, the Middle 
East and Africa. An independent survey 
conducted on behalf of Victam showed there 
was an increase in visitors from developing 
markets and especially in the petfood sector, 
(up by 60°/Q and from the aquafeed sector (up 
by 54%). 

AQUAFEED INTERESTS 

For the aquafeed production industries, 

Victam 2011 promises to be an unrivalled 
resource for the very latest in equipment and 
ingredients. Coupled with the Aquafeed Hori¬ 
zons Conference, it is the most important 
meeting for the commercial sector. You will 
see key products designed specifically for the 
production of aquafeeds—but don't neglect 
the stands targeting other sectors—most are 
also highly applicable to aquafeed production 
too. Space allows us to highlights only a small 
selection of what's on show. 

SHOW TIMES 

May 3: 10.00-18.00 hrs 

May 4: 10.00-18.00 hrs 

May 5: 10.00 - 17.00 hrs 


) 


VICTAM 

WHERE 

Koeln Messe, Cologne, Germany 

WHEN 

Tuesday, May 3- Thursday, May 5, 2011 

REGISTRATION 

J ust visit www.victam.com , click on 
"visitor registration" and then complete the online 
form. You will receive, by return, an automated 
confirmation of your FREE visitor registration. 

Print your confirmation BUT you MUST bring this 
when you come to the show. The printed 
confirmation must be presented at the desk marked 
“PRE-REGISTERED VISITORS” where you will receive 
your entrance badge. 

This badge must be worn while in the exhibition and 
will allow entrance to all three shows on all three 
days. 

Registration forms available in Arabic, Dutch, English 
Farsi, Iranian, French, German, Italian, Russian, 
Spanish and Turkish. 

FURTHER INFORMATION 

Online Catalogue 
Provisional Exhibitor List 

Provisional Floorplan 

Hotels and Travel 

Visa Information 
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STAND D020 
&D021 

Website 

email 


NEW AQUAFEED EXTRUDERS FROM 
ANDRITZ FEED & BIOFUEL 

The extruders from Andritz Feed & 
Biofuel have for the last decades 
proved their reliability and competi¬ 
tive performance, making consis¬ 
tently high quality feeds in many aquafeed plants in 
all continents—both in the marine- as well as in the 
freshwater sector. The unique features of the ex¬ 
truder program offer a very high degree of process 
controllability leading to both unique feed particle 
uniformity as well as controlled floatability or sink- 
ability. All depending on the types of feed to be 
produced. The process controllability features of 
the extruders from Andritz Feed & Biofuel also lead 
to high versatility to changes in feed formulations, 
still enabling production of consistent high quality 
feeds on new feed ingredient formulas. At Victam 
Europe 2011, Andritz Feed & Biofuel will introduce 
the new EX 1021, the first model of their new gen¬ 
eration single screw extruders. This still features 
the renowned process optimizing tools of ECS and 
Flextex, and high performance dual conditioning 
systems. With the design of the EX 1021 the focus is 
to further improve process performance, ease of 
operation and maintenance. 



New aquafeed extruders from Andritz Feed & Biofuel 


TWIN SCREW EXTRUDERS 


standD030 Clextral upgraded BC 160 represents 
the best performing tool with up to 30 
T/ h final fishfeed. This expertise and 
process skill has been transferred to 
the production of large range of prod¬ 
ucts with pellets diameters over 35 mm as well as 
small to 0.5 mm diameter. 


Website 


email 



Clextral's upgraded 
BC160 extruder 
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STAND F041 
Website 

email 


WENGER HIGH INTENSITY 
PRECONDITIONER 

Referred to as "the most significant 
preconditioning development for ex¬ 
trusion cooking in the last 20 years,” 
the new Wenger High Intensity Pre¬ 
conditioner (HIP) truly provides a new level of pre¬ 
conditioning. Thanks to two independently driven 
shafts, which offer both speed and rotational direc¬ 
tion control, the Wenger HIP allows a wide range of 
capacities, mixing intensities and retention times to 
match virtually any application. All models offer a 
choice of three "mixing intensity" settings for con¬ 
trol by process personnel. The optional automated 
Mixing Intensity Control (MIC) not only ensures that 
product temperature becomes a critical control 
point in the process, but helps reduce waste at both 
start-up and shutdown. 



The new Wenger 
High Intensity 
Preconditioner (HIP) 


HIGH CAPACITY, HIGH DESIGN 

At Victam 2011, Buhler will introduce 
standE041 its new XXL product generation of 
grinding and pelleting technology. If 
you've never seen this combination of 
msQ. maximum capacity and high design 

before, it's because it never existed 
before, the company said. You are 


invited to visit the Buhler stand to witness firsthand 
the new products that will revolutionize the modern 
feed mill. It's not just high design. It's smarter than 
that, said Buhler. 



Designed for high capacity grinding: The new Buhler 

hammer mill, Granulex 


MAJ OR PRODUCT LAUNCHES 

We are aware of at least 35 completely new 
major product launches to be unveiled at 
Victam 2011 by companies such as 
Wyjnveen, Insta-Pro, Behn & Bates, 
Concetti, Buhler, Silexport, CPM, Amandus 
Kahl, Intelscan, Wiese, Andritz, CFE, Euro¬ 
pean Machine Trading, Geelen, Radar, 
Vitamex, Stif, Van Aarsen, Shandong 
Yingchun Steel Silo, DSL and more. 

Visit www.victam.com for a complete list of 
exhibitors. 
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FLEXIBLE SINGLE EXTRUDER LINE 
STAND E071 C0NCEPT 

Website Dinnissen Process Technology will be 
showing their Magi-N.ext - a single ex- 

email 

truder line concept for multi-flexible 
feed production. It has been designed 
for producers who want to use a single production 
line for producing aquafeeds in a customer-focused 
and cost-effective manner, while at the same time 
complying precisely with their desired quality and 
hygiene standards within a multi-flexible framework. 
In developing the Magi-N.ext, Dinnissen focused on 
achieving maximum flexibility of the entire extrusion 
process in order to provide producers with maximum 
freedom when it comes to combining, varying and 
switching all the components of their production 
line. Large inspection hatches and easy-to-clean fa¬ 
cilities are built into the entire line, to change over 
to a new product or recipe with very little effort and 
in record time. Moisture is removed from the produc¬ 
tion line at several locations, limiting product fouling 
and cleaning time to a minimum. The end result is 
that the Magi-N.ext is an extremely flexible, cost- 
effective and hygienic operating system. 


STAND FOOl 


Website 


email 


SHAPED PRODUCTS CUTTER HEAD 
ASSEMBLY 

Insta-Pro will launch its new Shaped 
Products Cutter Head assembly for 
aquatic feeds or other shaped feeds and 
foods. The improved cutter head assem¬ 
bly comes with two major benefits: a swing arm and 
safety guard design allows for quick change over of 
die inserts and cutter knives; the assembly design 
allows for ease of operation by only one operator. 
The cutter head assembly allows the operator to set 
cutter knives extremely close to the cutting surface 
which minimizes fines production during the cutting 
operation. This ensures easy and accurate knife set¬ 
up. This cutter head matches Model 600, 2000 or 
2500 Insta-Pro Extruders and comes complete with a 


CONFERENCES 

Conferences are a major component of Victam. 
This year there will be a total of seven 
scheduled over the three day event. 

Tuesday 3 Nby 

5th Aguafeed Horizons 
Aquafeed.com & Nofima present the 5th 
international Aquafeed conference 

The IFF Feed Processing Conference 
Companies from the machine and plant industry 
will present their innovative machine concepts 

Exhibitor Technical Seminars 

Wednesday 4 l^by 

Petfood Forum Europe 2011 
The theme for Petfood Forum Europe 2011 is 
Innovation in Petfood 

FIAAP Conference 

The feed ingredients & additives conference, in 
association with EUFETECH 

Feed Safety & Sustainability Assurance in a 

Globalizing Industry 

the GMP+Feed Safety Assurance scheme 
Exhibitor Technical Seminars 

Thursday 5 Nby 

The GRAPAS Conference The grain handling & 
processing industry conference 

Pellets for Bioenerqy : The market 
takes off - ENplus quality certification and its 
market introduction and updates on market 
trends and worldwide pellets supply 

Exhibitor Technical Seminars 
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safety guard, drive motor, and 2 hp AC frequency 
drive. 

SHAPING WITHOUT A PELLET PRESS 

stand doii Kahl's customers operate more than 
Website 600 expanders worldwide. The pres¬ 
sure load in the expander acts on all 
sides of the coarse particles. The ho¬ 
mogeneous pressure distribution on 
the entire particle circumference is supported by 
embedding these coarse particles in a pasty moist 
matrix of fine particles. Another advantage lies in 
the fact that the finer particles are agglomerated 
during expansion and thus are transformed into 
coarse structures. It 
occurred to Kahl's 
engineers that they 
might equip the ex¬ 
pander outlet with 
an annular die similar 
to that of a pelleting 
press. A die without 
pan grinder rollers to 
be more precise, as 
they wondered 
whether the high 
internal pressure of 


the expander should be able to press the finished 
product right through the round or oblong bores in 
the die ring, thus making the pressing and crushing 
effect of pan grinder rollers superfluous. A rotating 
cutter was designed, meant to cut the product 
strands leaving the die to uniform pellet lengths. So 
the »Crown Expander« was born. The machine owes 
its name to the crown form of the first dies which 
were provided with slits instead of bores. One im¬ 
portant component of the annular gap expander 
remained unchanged in the Crown expander: The 
hydraulically moveable cone. This cone can be 
moved into and out of the crown die at the outlet 
end. Depending on the position of the cone in the 
die, more or less die bores are open for the produc¬ 
tion of pellets. Thus the pelleting process is easy to 
control by simply varying the cone position - in con¬ 
trast to conventional extrusion processes which re¬ 
quire die changes or far more complicated control 
mechanisms. The results obtained so far, have met 
every expectation, which, the company said means 
they succeeded in squaring the proverbial circle: 
The Crown expander produces pellets or other regu¬ 
larly shaped structures while preserving coarse par¬ 
ticles and simultaneously agglomerating fine and 
finest components. The positive nutritional effect of 
expansion is an additional advantage which tradi¬ 
tional pelleting does not offer. 
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DESIGN/ BUILD 


STAND F059 


Website 


Rosal, S.A., is a company specialized in 
the design and manufacture of plants 
email for the production of aquafeed, animal 

feed, full fat soya, cereal extrusion 
plants, etc. They offer turn key feed- 
mills and premix plants as well as a full range of key 
equipment such as pellet presses, hammermills, 
bucket elevators, conveyors, sieves, chains, Coun- 
terplos coolers and Granifigor. 


ON-LINE NIR 

standF060 On-line NIR with excellent accuracy, 
Website and calibration transfer between in¬ 
struments in different feed factories is 
now possible with the Spektron product 
line. Spektron Feed gives real time 
knowledge of product quality, continually measur¬ 
ing protein, fat and moisture 
in feed and feed ingredients 
and enables immediate cor¬ 
rective actions. Spektron 
utilizes NIR (Near Infra Red) 
technology combined with 
ultra fast software for imme¬ 
diate presentation of meas¬ 
urements. 



MOISTURE AND DENSITY MEASUREMENT 
OF FISH FEED 

Reliable moisture and density measur- 
ment in real time after the extruder, 
dryer and cooler is now a possibility for 
fish feed processors. This greatly en¬ 
hances performance; saves energy cost and in¬ 
creases yield and profits. The Intelscan microwave 


STAND E044 
Website 

email 


PROCESS CONTROL SYSTEMS 

standE071 qsl Systems will be exhibiting the lat- 
Website est versions of their AutoPilot4Feed 
and AutoPilot4Flour process control 

email 

systems at Victam International 2011. 
This system has recently been in¬ 
stalled in the new state-of-the-art compound feed 
mill at Fane Valley, Northern Ireland. AutoPi- 
lot4Feed is specifically designed for animal feed, 
flour, premix, pet food and biomass plants of all 
sizes.Also on show will be DSL’s new Warehouse 
Stock Tracking system, Hand Held PDA for mobile 
plant control and the Plan4Feed production sched¬ 
uling system. 


Bulk Density System with Moisture Measuring system 
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moisture scanner is integrated into the Bulk Density 
Sampler from Source Technology. The sampler 
gathers product after extrusion for accurate density 
and moisture measurement. Moisture and density is 
also measured, in real time, after drying and in the 
cooling process - enabling operators a full control of 
the moisture and density process so that high- 
quality, target moisture and density product can be 
delivered. 

AUTOMATIC SAMPLE ANALYSER 

Bitzer Automatic Sample Analyser is 
designed to improve the time consum- 

STAND A064 3 

ing sample analysing process in the 
Wel>slte laboratory. This new and patented pro- 
emaii cedure determines all relevant quali¬ 

ties (impurities, clean grain, small 
seeds, hectolitre weight, humidity, 

protein, sedimentation 
value, gluten, oil et 
al.) in a fully automatic 
process and leads to 
considerable savings in 
time. This new system 
integrates conventional 
grain analyser, e.g. 
PERTEN INFRAMATIC 
9200 or FOSS INFRATEC 
1241, communicating 
bi-directionally in order to inform the grain analyzer 
about the material to be analyzed and, on the other 
hand, to transmit the results from this device to the 
sample analyzer machine. The analysing values are 
verified and shown on the machine’s integrated 
touchscreen. 
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MOISTURE MEASUREMENT 

stand E056 Doscher offers a wide range of mois- 
Website ture anc * density measurement solu¬ 
tions for industrial production, making 
use of the latest density independent 
microwave technology to ensure pre¬ 



) 



cise and reliable measurements. Their tools are ro¬ 
bust and long lasting - suitable for measurement in 
high-speed production processes. The company said 
customer service is of particular importance to 
them and they work out individual solutions for indi¬ 
vidual requirements and offer on-line maintenance 
and adjustment from their location in Hamburg. 

With their patented sensor design they offer a drift 
free and self adjusting measurement system easy to 
operate with low maintenance. Depending on the 
needs of customers moistureScan is availble for 
different type of applications: Moisture measure¬ 
ment up to 140°C; moisture measurement at Zone 
20 (Atex certified) and moisture measurement in 
abrasive materials. Working at different petfood, 
aquafeed and food manufacturers around the world 
is has been also chosen from leading dryer manufac¬ 
turers as part of integrated dryer control solution. 


STAND F034 


ON-LINE MOISTURE & DENSITY 
TESTER FOR PELLETS 


Website The new CMD4450 Pellet from TEWS 
Elektronik makes it possible to 
measure the moisture and density of 
feed pellets and powders in process. 
It can measure with a precision of 
+/ - 0.2%moisture and approx. -+/-10g/1 . No 
product is wasted, the measurement is fast, non 
destructive and reliable. Based on our reliable 
microwave resonance technology in combination 
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with the latest MW4XXX hardware you will have 
state-of-the-art measuring technology. This 
makes a continuously quality control possible, it 
avoids waste production, highers the product 
quality and can help to save energy. 

WEIGHING SOLUTIONS 

stand A024 j esma j s an experienced and highly 
Website skilled company within weighing and 
dosing equipment for the feed indus- 

email _ . 

try. With a wide range of single unit 
equipment such as weigh feeders, flow 
scales and loss-in-weight systems, the company cov¬ 
ers demand for in-line and trade approved weighing 
solutions. Beside their single unit weighing equip¬ 
ment they offer a wide range of customer and pro¬ 



ject designed dosing systems including hopper 
scales, dosing screws, silos and a wide range of aux¬ 
iliary equipment to cover your specific demand. All 
J esma products are designed and constructed to 
achieve market leading operational safety with opti¬ 
mum accuracy and minimum cross contamination. 

STORAGE BINS FOR AQUAFEED MILLS 

STANDC030 since its establishment in 1988, SCE - 
Website Silo Construction & Engineering of Bel¬ 
gium has produced modular square 
bins, mostly for the animal and 
aquafeed industry. The bins can serve 
as dosing bins or (semi-) finished product bins. Since 
its establishment, the company has produced and 
assembled entire turn-key silo buildings. Square SCE 
bins are of rectangular cross section and conse¬ 
quently are far less wasteful of space. On the same 
surface you can store 27 percent more in a rectan¬ 
gular silo than in a cylindrical one. Bearing the cur¬ 
rent ground prices in mind, this makes a valuable 
cost-reduction in a building project based on costs 
per cubic metre stored. Because its structures are 
self-supporting it is possible to incorporate machine 
floor, control room, warehousing, etc within the 
overall framework. This cannot be done with a bat¬ 
tery of cylindrical silos and extra expense has to be 
incurred construction a separate building for this 
purpose. As its silos are integrated during the pro¬ 
duction process their construction can limit the use 
of expensive bucket elevators and conveyors. This 
construction approach also offers a plain 'bin top' 
that neatly seals the silos and enables easy passage. 
SCE can foresee filling holes, man-holes, adapters 
for the installation 
of level measure¬ 
ment, opening for 
filters, etc and lo¬ 
cated them in the 
'bin top'. The self- 
supporting SCE de- 
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sign also allows for a roof to be built above the si¬ 
los, thus providing enhanced weather protection as 
well as providing safer and more comfortable work¬ 
ing conditions for maintenance personnel. These 
silos are of modular construction, which allows for 
existing storage capacity to be increased cost- 
effectively at a later date, if necessary. There is a 
wide choice of available rectangular cell sizes and 
tailor-made designs. Wall types fall into two catego¬ 
ries; 'sandwich walls' with smooth surfaces on both 
sides and 'profile walls'. This profile wall has an¬ 
gles of 135 degrees; this factor combined with opti¬ 
mum hopper geometry ensures reliable gravity dis¬ 
charge. For difficult flowing products, SCE has de¬ 
veloped its own extracting grid slides for extracting 
high volumes, but allowing dosing at the same time. 
This system avoids bridges and rat holes. Several 
factories have been equipped with these grid slides 
and have met with a high degree of satisfaction 
from their owners. 


capacity of 70 tons per hour with a weighing capac¬ 
ity of 200 to 1.200 kg per big bag. Besides this new 
machine line, European Machine Trading will show 
its existing assortment of equipment, such as the 
blending machines, other big bag fill machines and 
conveyor systems. The operation of all systems are 
explained thoroughly by means of scale models, pic¬ 
tures and movies. /"7 s ?-- 
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aquafeed.com 
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Visit us at stand G026 


www.aauafeed.com 



Website 


email 


STANDE071 European Machine Trading will intro¬ 
duce a new portable big bag filling sys¬ 
tem at Victam: The 'Triple Big Bag 
Line'. This machine is portable and can 
be disassembled 
and moved by a regular fork¬ 
lift. For transport of the Triple 
Big Bag Line one a regular 
trailer can be used. The system 
consists of three containers 
placed on top of each other. 

The top container is used for 
storage. The middle container 
contains all electronics and the 
weighing system. In the lower 
part, the Big Bag is filled and 
moved away by means of a 
conveyor belt. This machine is 
developed in 2009 and has a 


WEB PORTAL NEWSLETTERS MAGAZINE CONFERENCES 


PORTABLE BIG BAG FILLING SYSTEM 
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Salmon genes can give more omega-3 
as a Protein Source in White Shrimp Diets 


By Reidun Lilleholt, Nofima 



There is less 


omega-3 in the fillet when salmon are fed 
plant-based feed. However, scientists know 
that salmon have a certain capacity to 
convert omega-3 fatty acids from plant oil to marine omega-3. They will now receive help from the 
salmon's genes to increase this capacity. The goal is to make salmon a net producer of omega-3, or in 
other words, that the content of marine omega-3 in the salmon muscle becomes higher than that supplied 
through the feed it eats. 



Gerd Marit Berge is a feed scientist at Nofima, and is focused on balancing considerations about the 
amount of omega-3 in the fillet with considerations about the limited resources in the sea. 


"We would certainly like the salmon we eat to be rich in marine omega-3, but at the same time out of 
consideration to resources it is essential to reduce the use of fish oil, which is the main source of marine 
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omega-3," said Berge. “It is wrong to claim large amounts of valuable fish oil just for salmon feed. We 
therefore need to find other ways to limit the disadvantage of reducing the content of an important 
omega-3 source in the feed.” 

ENZYMES ARE THE KEY 

One way the scientists will try to limit the disadvantage is to put together different combinations of oils 
in feed, test them out on the fish and find out which combinations result in the best possible utilization of 
omega-3. 

"By using cell cultures, we can test many different combinations so that we can more quickly arrive at the 
best ones," said Berge. "We will then test these out on salmon families that we believe are good and less 
good at utilising the resources." 

The scientists will search for a gene that produces the enzyme desaturase in the salmon families of breed¬ 
ing company SalmoBreed. They will select families with high and low expression of desaturase for the 
feeding trial. 

This enzyme is an important brick in the conversion from short to long omega-3 fatty acids, or in other 
words, it is central in the conversion of a fatty acid that plants are rich in to fatty acids that fish oil is 
rich in. 

UNIQUE BREEDING PROGRAM 

Havard Bakke from SalmoBreed thinks this is an exciting project because it is a totally new way of working 
for them. 

“We have never before selected families based on enzyme analyses. It will be exciting to see how much 
significance genes have on the salmon's ability to form marine omega-3 from plant oils,” said Bakke. 

"This ability can be valuable in the future when there is increasingly less marine omega-3 in the feed." 

“By maximizing this ability, we can preserve the fat quality of the fish as food for human consumption 
and have a sustainable utilization of the feed resources," concluded Berge. 

This project is supported by the Research Council of Norway. It is headed by Nofima and run in collabora¬ 
tion with the Norwegian University of Life Sciences (UMB), the Swedish University of Agricultural Sciences 
(SLU), SalmoBreed AS and BioMar AS. 

The scientists believe the level of omega-3 in the salmon we eat is determined by a combination of the 
salmon's genes and the feed it eats. 


For more information , please contact Gerd Marit Berge , Senior Scientist, Nofima 
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VICTAM 

International 2011 


International 2.011 


3 - 5 May 2011 Cologne Exhibition Halls - Cologne - Germany 


The showpiece event 
for the world’s 
aquafeed industry 



Everything you need from the raw material to the finished product 


Visit VICTAM International, the world’s 
largest event for the production and processing 
of aquafeed and animal feeds, together with 
FIAAP International, the only dedicated trade 
show and conference for the supply, use and 
formulation of ingredients & additives for 
aquafeed and animal feeds. 

“a partnership in synergy” 

Visitors to the shows will find the world’s foremost 
companies supplying specialist equipment, 
technology, ingredients & additives, used in the 
formulation & production of aquafeeds and 
animal feeds alongside systems for their handling, 
storage, packaging & distribution. 


Supporting conferences: 

• The IFF Feed Processing Conference 

• The FIAAP Conference 

• Petfood Forum Europe 2011 

• Aquafeed Horizons 

• Feed Safety Assurance in a Globalizing Industry 


Co-located with GRAPAS International 

The exhibition and conference for flour & rice milling, 
grain processing, industrial pasta & noodle processing, 
extruded snack & breakfast cereal production. 


For conference programmes, delegate registration, travel, 
accommodation and free visitor registration contact: 
Email: Expo@victam.com Website: www.victam.com 
Tel: ++31 33 246 4404 Fax: ++31 33 246 4706 







